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ELEVATOR LOAD BEARING TERMINATION ASSEMBLY 

CROSS REFERENCE TO RELATED APPLICATIONS 

[i] This application is a continuation-in-part of the co-pending application having 

Serial No. 09/837,825, which was filed on April 18, 2001. 



BACKGROUND OF THE INVENTION 

[2] This invention generally relates to elevator support systems. More 

particularly, this invention relates to a device for securing an end of a load bearing 
arrangement in an elevator system. 

[3] Elevator systems typically include some form of load bearing arrangement, 

such as roping or a belt for supporting and moving the cab through the hoistway as 
desired. In some situations, the belt couples a counterweight to the cab. 

[4] Regardless of the specific configuration of the elevator system, it typically is 

necessary to secure ends of the belt to an appropriate structure within the elevator 
system. A variety of configurations of assemblies for securing the ends of a belt in an 
elevator system have been used. One example includes a cast socket and wedge 
arrangement where a portion of the belt is secured between a socket and wedge. One 
drawback associated with currently used termination arrangements is that the casting 
process is relatively expensive. The typical number of such terminations required 
multiplies the undesirable, additional expense. Another shortcoming of current 
systems is that the casting process is not accurate enough to provide the dimensional 
tolerances needed for many situations. 

[5] There is a need for an improved elevator load bearing termination 

arrangement. This invention addresses that need, overcomes the shortcomings 
described above and provides significant cost savings. 

SUMMARY OF THE INVENTION 

[6] In general terms, this invention is a device for securing an end of a load 

bearing member in an elevator system. The device includes an extruded socket and 
an extruded wedge. The socket has an interior surface against which a portion of the 
load bearing member is received. The wedge has an exterior surface that is received 
against the load bearing member when the wedge is positioned within the socket. At 
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least one brace member supports the socket and assists maintaining the wedge in 

position within the socket. 
[7] In one preferred embodiment, the brace member is a single piece, extruded 

metal part. At least a portion of the load bearing member (i.e., the belt) preferably is 

received between the brace member and the socket. 
[8] In one preferred embodiment the wedge and socket have corresponding 

surfaces that engage the load bearing member. The engaging surfaces preferably have 

a constant profile. In one example, the load bearing member engaging surfaces have a 

friction-enhancing surface. 
[9] The various features and advantages of this invention will become apparent to 

those skilled in the art from the following detailed description of the currently 

preferred embodiments. The drawings that accompany the detailed description can be 

briefly described as follows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[io] Figure 1 diagrammatically illustrates an example device designed according to 

an embodiment of this invention. 
[ii] Figure 2 is a cross sectional view of a selected portion of the embodiment of 

Figure 1. 

[12] Figure 3 illustrates a preferred detail of a portion of the embodiment of Figure 

1. 

[13] Figure 4 diagrammatically illustrates another example device designed 

according to an embodiment of this invention. 
[14] Figure 5 is a cross sectional illustration taken along the lines 5-5 in Figure 4. 

[15] Figure 6 schematically illustrates a portion of an example assembly process 

using the embodiment of Figure 4. 
[16] Figure 7 schematically illustrates a preferred feature of the socket portion of 

the embodiment of Figure 4. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[17] As shown in Figure 1, a device 20 for handling an end of a load bearing 

member 22 in an elevator system includes a socket portion 24 and a wedge portion 26. 
The load bearing member 22 in the illustrated example is a coated steel belt. This 
invention is not limited, however, to coated steel belts. Rather, any load bearing 
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member within an elevator system that can be accommodated using a socket and 
wedge arrangement designed according to this invention may be used. The term 
"belt" as used in this description should not be construed in its strictest sense. It 
should be considered synonymous with roping or load bearing member. 

[18] The socket portion 24 and wedge portion 26 preferably are extruded or 

otherwise formed from sheet metal material. An extrusion or other sheet metal 
forming process provide the advantage of achieving close tolerances and 
manufacturing economies. Using an extrusion process or otherwise forming sheet 
metal, allows for the cooperating surfaces on the socket portion 24 and the wedge 
portion 26 to be exactly parallel. A constant profile cross section on each is preferred 
to ensure stability in securing the end of the load bearing member 22. Additionally, 
using the extrusion or other sheet metal forming process permits a cost savings on the 
order of fifty percent compared to conventional casting processes. Given this 
description, those skilled in the art will realize whether an extrusion or other forming 
process best suits the needs of their particular situation. 

[19] The wedge portion 26 has an outer surface 28 that is received against the belt 

22 when the wedge 28 is positioned within the socket 24. An inner surface 30 on the 
socket portion 24 engages the other side of the belt 22. Accordingly, the belt 22 is 
secured between the wedge portion 26 and socket portion 24 so that it is held in place. 
In the preferred embodiment, the outer surface 28 on the wedge portion has a friction 
enhanced surface. In one example, the surface includes grooves having a so-called 
saw tooth profile. In another example, the outer surface 28 on the wedge portion is 
roughened using a sandblasting or other conventional technique. Similarly, the inner 
surface 30 on the socket portion 24 preferably has a friction enhanced texture. 

[20] The preferred arrangement includes at least one brace member 32 that 

maintains the legs 33 of the socket portion 24 in position to hold on to the wedge 
portion 26 and the corresponding portion of the belt 22. The illustrated example of 
Figures 1-3 includes two U-bolts 32 that operate as the brace member. Because the 
socket portion 24 is preferably extruded, it may be susceptible to being pried open by 
the forces imposed on the wedge portion 26 as the load bearing member 22 is under 
tension in the elevator system. 

[2i] A portion 34 of the U-bolts 32 preferably is received within a corresponding 

surface 36 on the socket portion 24. The preferred arrangement includes a 
configuration of the receiver portion 36 such that the portion 34 of each U-bolt snaps 
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and locks into place against the socket 24. The U-bolt preferably is rotatable about 
the axis of the portion 34 after it has been snapped into place on the socket portion 24. 
Conventional nuts 38 preferably are used to secure the legs 33 of the socket portion 
24 into the desired position. 

[22] The example shown in Figures 1-3 includes a securing member 40 that secures 

a terminal end 22' of the load bearing member 22 against an outer surface on the 
socket 24. The illustrated example securing member 40 is a spring clip. The spring 
clip preferably cooperates with the brace members 32 to hold the terminal end 22' of 
the belt in place. The spring clip 40 further serves the purpose of maintaining steel 
load bearing members within the belt 22 in position even in the event that a urethane 
coating, for example, on the belt 22 were to be damaged. 

[23] The spring clip 40 preferably includes slot portions 42 that receive 

corresponding portions of the U-bolts 32. During assembly, the spring clip 40 can be 
positioned in place and the U-bolts rotated about the axis of the portions 34 until the 
bolts are appropriately received within the slots 42. Then the nuts 38 are 
appropriately tightened to properly secure the end of the belt 22 in place. 

[24] The outer surface of the socket preferably includes a friction enhancing 

surface 50 that facilitates maintaining the end 22' of the belt against the outer surface 
of the socket portion 24. hi one example, the friction enhancing surface includes 
raised portions on the outer surface that effectively grip the belt. 

[25] The assembly 20 facilitates securing the end of the belt 22 to another portion 

of the elevator system as is conventionally needed. The illustrated example shows a 
rod 60 that has a threaded end 62 that is received within a threaded opening 64 on the 
socket portion 24. 

[26] Figures 4 through 7 illustrate another preferred embodiment. In this example, 

the assembly 20' includes a socket portion 124 and a wedge portion 126 that 
cooperate in a similar fashion to the socket and wedge portions of the previous 
example. The wedge portion 126 in this example preferably has a friction enhanced, 
belt-engaging surface 128 along the exterior surface of the wedge portion 126. The 
belt-engaging surfaces 130 on the inside of the socket portion 124 preferably are 
similarly fashioned. In one example, a so-called saw tooth profile extends across the 
belt engaging surfaces. A variety of surface textures or enhancements are within the 
scope of this invention. 
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[27] One difference between the example of Figures 4 through 7 compared to that 

of Figures 1 through 3 is that a brace member 132 as best seen in Figures 4 and 5 
comprises an extruded metal part. In this example, the brace member is generally 
rectangular and is made as a single piece. The extruded brace 132 fits over the 
combined socket 124, wedge 126 and the appropriate portions of the load bearing 
member 22. The illustrated brace member 132 includes a first interior surface 134 
that engages one side of the exterior of the socket 124. Another interior surface 136 
preferably engages the load bearing member 22. Accordingly, a portion of the load 
bearing member 22 is received between the surface 136 on the brace member 132 and 
the exterior surface 138 on one leg 140 of the socket portion 124. The surfaces 136 
and 138 preferably are fashioned to provide a friction-enhanced surface so that a 
better grip on the load bearing member 22 is achieved. 
[28] The socket portion 124 preferably includes two leg portions. One leg portion 

Q 140 is positioned on one side of the wedge portion 126 after assembly while the other 

m leg 142 is positioned on the other side. The leg 142 preferably includes a projection 

?l 144 near one end of the leg 142. The projection 144 facilitates maintaining the brace 

CO 132 on the socket portion 124 during assembly. 

U> [29] The leg 140 preferably is initially aligned relative to the leg 142 so that the 

= *■ outer surfaces of the two legs are not parallel to each other. In the illustrated example, 

the outer surface 138 on the leg 140 is positioned at an angle 150 relative to an 
p alignment of the exterior surface on the leg 142. This non-parallel alignment 

preferably is established during the extrusion process for making the socket portion 
124. The portion 152 of the socket preferably is compliant enough to allow the leg 
portion 144 to move into a parallel alignment with the leg 142 during assembly and 
while the termination device 20' is in service. 
[30] Referring to Figures 5 and 6, the belt or load bearing member 22 preferably is 

positioned around the outer surface 128 of the wedge portion 126. It may be 
advantageous to initially "thread" the selected portion of the belt 22 through the 
opening in the brace member 132. After the appropriate portion of the belt 22 has 
been wrapped around the exterior 128 of the wedge 126, the belt 22 and wedge 126 
preferably are placed into the socket 124. The illustrated arrangement allows for the 
wedge and belt to be inserted from the side (i.e., into the page in Figure 5). The brace 
member 132 preferably is then slid onto the socket member 124, capturing an 
appropriate portion of the belt 22 between the surfaces 136 and 138. The projection 



5 



Docket No. 60-469-055 
OT-4994 
EM #EL 860081250 US 

144 on the leg 142 operates to hold the brace member 132 in place over the socket 
portion 124. As the force F draws the wedge 126 downward (according to the 
illustrations), the leg 140 moves into a parallel alignment with the leg 144 and the 
load bearing member 22 is securely gripped between the socket 124, wedge 126 and 
brace member 132. The belt 22 is compressed not only between the wedge and socket 
but also between the socket and brace member, which provides extra holding force. 

The socket portion 124 preferably includes an opening 158 for receiving a rod 
160 that can be secured in place using a threaded member 162 such as a conventional 
bolt and nut connection. 

The illustrated example includes a unique disassembly feature. The wedge 
portion 126 preferably includes an opening 170 extending at least partially into the 
wedge 126 and, in one preferred embodiment, through the wedge portion 126. The 
brace member 132 preferably includes an opening 172 extending through at least one 
of the sidewalls of the brace. The holes 170 and 172 preferably face in the same 
direction when the device is assembled. The force F that draws the wedge portion 
126 downward (according to the drawings) causes a misalignment between the 
openings 170 and 172. When it is desirable to remove the belt 22 from the 
termination assembly 20', a screwdriver or other prying tool can be inserted into the 
openings 170 and 172. Manipulation of the tool allows forcing the wedge portion 126 
back deeper into the socket portion 124 (i.e., upward according to the drawings). In 
that position, the leg 140 is free to move closer to the leg 142 so that the brace 
member 132 can be slid over the projection 144 and off of the socket 124. It is 
preferred to design the openings 170 and 172 so that the releasing prying motion 
urges the brace member 132 at least partially over the projection 144 to facilitate easy 
removal of the brace member 132 from the socket portion 124. 

In the illustrated example, all tension forces from the load bearing member 22 
are taken by the socket portion 124 while all spreading forces induced by the wedge 
portion 126 are taken by the brace member 132. Accordingly, in this example the 
function of the tension forces and the spreading forces are separated and handled by 
two separate components . This arrangement increases the structural strength of the 
termination assembly 20'. 

Another advantage associated with this invention is that it provides an 
increased breaking strength of the belt 22. In most arrangements, within the 
termination assembly the tensile stress on the belt 22 from the load is typically at a 
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maximum at the point where the belt 22 enters the termination assembly. Tensile 
stress on the belt 22 is lower along the length of the belt inside of the socket portion 
124 because of friction. The stress on the belt 22 is a combination of the tensile stress 
and orthogonal compressive stress from the wedging force introduced by the 
termination assembly. When wedging pressure is evenly distributed, vonMises stress 
at the entrance of the termination assembly is at a maximum. 

By appropriately selecting the geometry of the wedge and socket belt- 
engaging surfaces, it is possible with this invention to redistribute wedging pressure in 
a manner such that the maximum pressure is inside of the socket where the tensile 
stress on the belt 22 is lower. Such an arrangement increases the braking force of the 
rope. Because this invention includes using extruded wedge and socket portions, 
achieving the desired profile of the components is economically feasible in optimizing 
the extruded surfaces of the wedge and the socket introduces no additional cost. 

The preceding description is exemplary rather than limiting in nature. 
Variations and modifications to the disclosed embodiment may become apparent to 
those skilled in the art that do not necessarily depart from the purview and spirit of 
this invention. The scope of legal protection given to this invention can only be 
determined by studying the following claims. 



